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ABSTRACT 

The Covid-19 pandemic created a massive socio-economic panic 

in all sectors across the world. The agricultural sector is among the 

most important and crucial part of developing economics in the 

world. Therefore, the disruption in agriculture and food systems 

have significant impacts on the livelihood of a large section of 

people in the world. With this background, this paper performs an 

inclusive assessment of the effect of Covid-19 on agriculture and 

food systems in the major part of the impacted countries. A detailed 

review was made on reports, scientific publications, press releases, 

and organizational statements etc. This review addresses and 

highlights the direct impacts of Covid-19 on global food systems, 

market access for agricultural produce, food and nutritional 

security, global economy, labour availability and migration, 

agricultural input-output connectivity, initiatives to avert the crisis 

and importance of information technology (IT) system in 

agriculture. Further, this paper suggests mitigation and coping 

mechanisms that could be useful to improve and sustain the 

livelihoods of the people.  
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1. Introduction 
 

The world has to encounter an outbreak of the devastating novel coronavirus (Covid-19) that has been announced by the World 

Health Organization (WHO) as a global public health emergency (Wang et al. 2020) which causes the huge loss of human 

lives. The Covid-19 pandemic has been affecting the entire economic system of the globe including trade, labour migration, 

employment, inflation, supply chains, market access and food security (IFPRI 2020; Galanakis 2020). This resulted in 

reduction of purchasing power of households and availability of foods, for instance, the postharvest losses of fruits 

and vegetables around 10-15% in developed countries and about 20-40% in developing countries, higher in some 

specific crops caused food supply shocks (Kahramanoğlu et al. 2021).  

 

The Covid-19 is unexpected since pandemics viz Spanish flu, Severe Acute Respiratory Syndrome (SARS), Polio, HIV, Zika 

virus, Ebola and the Middle East Respiratory Syndrome (MERS) are the latest outbreak in the world (Ceylan et al. 2020a; Saqr 

and Wasson 2020). However, the fatality due to pandemics was far more than the major wars (Adda 2016). For instance, in the 

last century, Spanish flu was a serious catastrophic pandemic, which causes 50 million death worldwide. During the time, risks 

were minimum because urbanization, globalization and movements between the countries were not as widespread as now and 

therefore, the chance of disease spread could be minimized as compared to the outbreak of recent Covid-19 (Shrestha et al. 

2020).  

 

Once the first Covid-19 case was identified, many developing countries imposed a state of emergency. The precaution 

measures including the stay at home, country-wide lockdown, quarantine and transport termination are highly challenging for 

many countries (OECD 2020c). Although, the lockdown permitting movement of the essential food commodities and was 

supposed to allow the agri-food supply chain to operate without any obstacles. However, the agri-food supply system faces a lot 

of challenges, including sporadic closure of local food markets and logistics barriers between cities, states and countries (Ceylan 

and Ozkan 2020a; Laborde 2020; Ivanov 2020).  The agri-food distribution networks of all countries across the income scale 

have been highly disrupted, with strong negative consequences for the economically vulnerable communities (FAO 2020b; 

Galanaki 2020; Hobbs 2020; Stephens et al. 2020).  

https://www.oecd.org/coronavirus/en/policy-responses
https://orcid.org/0000-0001-6145-7627
https://orcid.org/0000-0002-9799-654X
https://orcid.org/0000-0001-8254-2708
https://orcid.org/0000-0002-6175-3984
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In most of the countries, agri-food distribution network activities rely on migrant labours, who had left the cities during post-

lockdown, which leads to operational challenges including meats, fish weekly local and farmer’s markets were closed in many 

places (Narayanan 2020; Mahendra Dev and Sengupta 2020; Stephens et al. 2020). In an early stage, the demand and supply of 

agri-food systems experienced a sense of confusion due to ambiguity and anxiety. However, more groceries stores, restaurants, 

hotels, schools, colleges and shopping malls were shut down and the departure of migrant workers resulted in demand for many 

commodities including milk, meats, fresh fruits, and vegetables dropped (Narayanan and Saha 2020a). Daily wages workers loss 

their work which results in food insecurity among the daily wage community (Swan 2020; Seth and Vishwanathan 2020). Also, 

the supplies of food have been interrupted on a large scale and poor people around the world will suffer from hunger if the local 

bodies, NGOs, governments and other associated organizations do not take any remedial actions (Torero 2020; The Guardian 

2020). Although the stages of executing Covid-19 preventing measures may differ concerning the situation and have been 

considerably successful in controlling the outbreak of Covid-19. However, an inclusive assessment of the global pandemic effects 

is absent in the developing world. Given this situation, we attempted to review the consequences of Covid-19 on global 

agricultural and food systems. We mainly track and focused on unexpected risks, weaknesses and systemic shifts to 

understanding the short-term effects as well as those that may be long-lasting or permanent. 

 

2. Direct impacts in global food systems  
 

At the beginning of 2020, many countries have announced the lockdown and it has extended many times, a year after so the 

lockdown continuing in many parts of the countries due to the second and third wave of Covid-19. The lockdown means a 

complete loss of income for the daily wage workers, these represented 80% of the labour force in poor countries and 76% in sub-

Saharan Africa (World Bank 2020). To overcome this crisis, the governments have taken certain possible measures to protect 

food security but worldwide food security has been exacerbated completely due to disruption in the food supply chain. In many 

poor countries, people die due to a lack of awareness, hunger and poverty. The extreme poverty level is projected to increase at 

a rapid rate (World Bank 2020). In order to ensure the stability of food production and supply, agricultural activities have been 

typically exempted from lockdown. However, the harvest of fruits and vegetables that are generally perishable had declined due 

to labour scarcity (Stephens et al. 2020; Phillipson et al. 2020). Also, the ongoing crisis is contributing to increasing logistical 

problems including the distribution of food to the right place at the right time (Held 2020; Poppick 2020).    

  

 Further, interruptions to agri-food marketing systems and price volatility would be the key factors for global food insecurity. 

During this pandemic, food price fluctuations are an obvious consideration in the underdeveloped and developing countries for 

both income of farmers and purchasing power of the consumers (Barrett 2020; Bellemare 2015). The marketing cost of 

agricultural commodities has been increased due to difficulties in logistics linked to the pandemic (Hahn 2020) and extend the 

wedge between farmers and consumer prices (Reardon et al. 2020; Lusk 2020; Reardon et al. 2020; Narayan and Saha 2020a). 

The food price increasing trends have been noted most often for perishables such as meat, fish, and vegetables (Akter 2020; 

Mogues 2020; Lele et al. 2020; de Paulo Farias and de Araújo 2020; Yu et al. 2020) and declines in other cases (Harris et al. 

2020; Narayan and Saha 2020b). To overcome, (I) it is important to support losses of income from workers who are unable to 

purchase food products, (II) minimizing the wastage of fresh vegetables, fruits, and milk by permitting food transports from 

point of production to local markets or supermarkets.  

 

3. Food and nutritional security  
 

Recent reports indicate that nearly 140 million people will extremely suffer from food access, hunger, and food insecurity due 

to the Covid-19 pandemic (Barrett 2020; Laborde et al. 2020). A massive of them are in the sub-Saharan Africa region, where 

one out of five people were in hunger in 2019, which cruxes on the ability to acquire healthy and nutritious food (FAO, IFAD, 

UNICEF, WFP and WHO 2019). This delicate stability between agricultural productivity, poverty and food security particularly 

in the economically poor sections of the community (Hajra and Ghosh 2018; Priyadarshini and Abhilash 2020; CMIE 2020). 

During the lockdown, food prices were declining steadily. However, supply distractions due to the lockdown have upturned the 

movement of food prices (FAO 2020c). The changes in food supply and price are now alarming the food insecurity of people 

(De Sousa 2020). These burdens on food security triggered by the pandemic may not be affected all countries at the same vigour 

(Evelyn 2020). The condition is even more painful in East Africa, where the coronavirus is hampering efforts to fight against  

locust swarms (United Nations 2020).  

 

Further, the lockdown prompted school closures are probable to lead to nutritional insecurity for children and pregnant 

women since the vast majority of poor people and children depend on cooked meals provided in the school by the governments 

(Alvi and Gupta 2020). The closure or diminished capacity of institutions could lead to enormously increasing mortality ratios 

among children under five because it is precluding 300 million school children from accessing their meals from the school on 

which they depend (United Nations 2020). Policy measures to alleviate the impacts of the Covid-19 pandemic on food and 

nutritional security must be prioritized (I) the areas with lower food production differently from those with the higher production; 

(II) support food social safety networks including food banks and school meals programs.  
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4. Agri-food prices and market access 
  

An unexpected lockdown across borders of countries and within countries has caused inputs supply, transports of agricultural 

products, and labour availability in the agri-food and marketing sector, which affected the food availability and prices globally 

(FAO 2020a). For example, in many African countries and India the agri-food commodity prices were increased by over 15% 

as compared with pre-Covid-19 periods  (Hernandez et al. 2020). The Covid-19 has a substantial impact on agri-food systems, 

affecting predominately food supply and food security in the economically vulnerable region across the globe (FAO 2020c; 

Schmidt et al. 2020a; Alvi and Gupta 2020). The patrons are also influenced by the environments to storing food as well as 

sourcing the different food procurement choices due to supply chain interruptions, social distancing at the market place and 

reduction in grocery shops (Schmidt et al. 2020a). 

 

Further, the retail and wholesale prices for agri-food products, including edible oils and pulses among other prices observed 

a sharp hike suddenly after the lockdown (Narayanan and Saha 2020a). However, there have been functional restrictions on 

restaurants, malls, supermarkets worldwide as a result agricultural commodities prices have been seen to be dropped by 20 

percent at a later stage (Nicola et al. 2020). Supply chain interruption was a crucial factor for the short-run price instability but 

later the effects are less and stable (Cranfield 2020). The price stability measures including (I) increasing the communication 

networks and strengthening transport facilities would be the key factors in supporting food supply chain system, market access, 

and prices stability; (II) efforts to increase protected market yards with reduced procurement norms would enabling markets to 

function better during the pandemic situation. (III) It is important to have enough food reserve or storage facilities for the existing 

fruits and vegetables to meet the market demand. Fruits and vegetables are play a crucial role in human health during this 

pandemic. The postharvest handling practices must be strengthened by heat and pre-cooling treatments, curing, controlled 

atmosphere storage, film wrapping, edible coating materials, an optical sensor for grading, edible films etc.. (IV) It is also 

suggested to improve logistic and cold chain facilities during transports of the perishable commodities (Kahramanoglu et al. 

2021). An increase in availability, and market access of agri-food products may stabilize the prices.  

 

5. Global Economy  
 

The Covid-19 also affecting the economic growth including industrial sector, agricultural production, trade and service sectors 

of the countries (Keogh-Brown and Smith 2008; Bloom et al. 2005; Ceylan et al. 2020a; Ceylan et al. 2020b). The global GDP 

contraction during 2020 was in the range of 3.0 to 7.5% and the prediction for the ensuing global GDP upturn in 2021 ranges 

from 2.8 to 5.8% (IMF 2020; World Bank 2020; OECD 2020a). Likewise, global trade is expected to fall over by 5.3% in 2020 

but trade volume is forecasted to increase by 8.0% in 2021 (James et al. 2021). However, the world investment report (Unctad, 

2020) forecasts a decline in global foreign investment by up to 40% in 2020, with a further decrease by 5-10% in 2021 (OECD 

2020d). Further, the International Food Policy Research Institute (IFPRI) reported that the number of people living in extreme 

poverty increases by 20%, or 150 million more people fall under the category due to the global economic contraction in  2020 

(Laborde et al. 2021). In many countries, the food prices are expected to be more unstable than normal (Laborde et al. 2020; Ali 

et al. 2020; Reardon et al. 2020) and food insecurity is anticipated to increase considerably as a result of the Covid-19 (Ceylan 

and Ozkan 2020b; Laborde et al. 2021; Ali et al. 2020). Hence, (I) monetary authorities and central banks and have to promote 

emerging market economies; (II) national governments that have to adopt fiscal policy initiatives to stimulate the economics. 

 

6. Labour migration  
 

The most important evolving issue is labour availability in the agri-food sector. Covid-19 preventive measures in the different 

countries led to a loss of productive labours. There have been extensive constraints on international labour migration and worker 

programs that are critical to agricultural production in some sectors or that have caused bottlenecks. In the beginning, this was 

may not be a primary problem in the northern hemisphere countries. Although, the harvest of fruits and vegetables that are mostly 

perishable had declined due to shortages of labour (Phillipson et al. 2020; Stephens et al. 2020). Farmers who are more dependent 

on family labour appeared to be more resilient than those relying on external labour (Seleiman et al. 2020; Cortignani et al. 

2020). The lockdown limitations not only caused agricultural productivity, input supply and marketability of farm products but 

also led to a revenue loss. The labour shortage affected the harvest of many agricultural commodities and allied sectors in 

different countries across the world (Seleiman et al. 2020; Cortignani et al. 2020).  

 

Consequently, the agricultural production system including food grains, fruits and vegetables, livestock production is 

relatively labour-intensive. The disrupted or delayed cultivation of agricultural produce led to a loss of agricultural products, 

labour income, and food insecurity (Ceylan and Ozkan 2020b; Seleiman et al. 2020). Also, international transactions of the 

agricultural commodity were suffered due to labour scarcity, and rising prices appeared for exporting countries. While 

considering the situation of farmers, this pandemic led to both failure to transfer the agri-food products and to obtain inputs 

like fertilizers, seeds, chemical and livestock’s feeds (Seleiman et al. 2020; Abouhatab et al. 2020). However, capital-intensive 

techniques are usually used in the developed countries for agricultural production, whereas low-income countries are mostly 

labour dependent for production. Hence, the agricultural production system and supply chain should be kept running with 

capital-intensive technologies and sufficient labour force to meet production challenges. Also, the working conditions that are 

safe for workers in order to avoid terrible consequences for future food security. 

https://link.springer.com/article/10.1007/s10640-020-00473-6#ref-CR4
https://link.springer.com/article/10.1007/s10640-020-00473-6#ref-CR6
https://link.springer.com/article/10.1007/s10640-020-00473-6#ref-CR7
https://link.springer.com/article/10.1007/s10640-020-00473-6#ref-CR21
https://link.springer.com/article/10.1007/s10640-020-00473-6#ref-CR13
https://www.oecd.org/coronavirus/en/policy-responses
https://link.springer.com/article/10.1007/s10640-020-00473-6#ref-CR10
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7. Agricultural inputs and outputs connectivity 
 

Farming is an input-intensive sector also each component of production can vary considerably in the agricultural production 

system. The inputs and connectivity including seeds, fertilizers, chemicals, irrigation equipment’s and marketing of agricultural 

commodities were distrusted with respect to interruptions in transportation, delays in customs clearance, limitation of credit 

access, increased interest rates, and capital costs, which can lead to an increase the cost of the inputs. The increases in inputs cost 

and the perishability of agricultural products may lead to a huge loss to the farmers. The exiting situations retarded the distribution 

of food and agricultural inputs which created barriers in continuous food production and supply to markets (ILO 2020; FAO 

2020d; FAO 2020e).  Although different stages in a supply chain are strongly linked to each other in the agri-food production 

and processing sector, a small fault and delayed transports can prompt a “butterfly effect” and lead to a vast loss in agricultural 

production (FAO 2020e).  

 

The agri-food sector is highly connected internationally, the shutdown or reduces the activity of ports and freight for 

agricultural goods led to supply chain disruptions (Ivanov 2020) have the potential to limit critical access to agricultural inputs 

and markets. Also, many countries have limited technologies and infrastructure to store food products including a lack of proper 

cold chain warehouses and storage godowns. This can be a major reason for food wastage and creates an impact on the resilience 

of the agri-foods sector (Balaji and Arshinder 2016; Raut et al. 2019). For instance, more than 18% of the horticultural product's 

post-harvest storage losses are incurred annually due to limited infrastructure in India (GoI MOFPI 2020; Sivaraman 2016). The 

situations are jeopardizing and the limitation in the agricultural production system may have negative effects on food quality 

including freshness, food safety, affordability and access to the markets (FAO 2020e). During the pandemic situation, it is 

important to make every effort to move the gears of the agricultural production system. Also, innovative measures and 

adaptations have to be developed by the government for effective resilience. The existing situation also leaves little scope for 

identifying suitable domestic substitutes in order to address emerging domestic food security concerns due to Covid-19. 

 

8. Initiatives to avert the crisis 
 

Social security policy measures are important for the economically vulnerable community to mitigate the impact of the Covid-

19 pandemic. The government authorities in combination with the private organization must facilitate to keep the supply chain 

of agriculture more active and ensure to protect the agricultural and allied workers for continued food production (Hidrobo et al. 

2020; Galanakis 2020). Table 1 listed Covid-19 impacts on the top five countries and their social protection measures.  

 
Table-1: Top 5 Counties Incentives to Overcome Covid-19 Crises (Source: IMF 2021) 

 

No Countries Impacts  Nature of benefits 

1. USA 

 U.S. economy contracted around 31.4% 

during 2nd quarter of 2020 

 The unemployment rate was 6.2% in 

February 2021. 

 About 5731 Billion USD (about 27.34% of 2020 GDP) used for 

public health, families assistance, unemployment benefits etc.  

2.  India 

 GDP contracted sharply by 24.4% in 2nd 

quarter of 2020.  

 The advanced estimate for FY2020/21 GDP 

growth to be -8%.   

 US$ 402.6 Billion or 15% of the country’s GDP (Akanksha 2021) 

foregone or deferred revenues, credit provision to numerous 

sectors,  include free food grains; foods items,  cooking gas and 

cash transfers to lower-income households, wage support to low-

wage workers, postponement of rent and utility payments etc.  

3. Brazil 
 More than 15 million (7%) people have been 

infected and fatality rate is 2.8%. 

 Relief package about US$ 233.8 billion (up to 12% GDP) used for health, 

health supplies, income supports to households, unemployment’s 

compensation, small industries-tax reduction etc.  

4. France 

 France’s GDP contracted by 8.3% in 2020.In 

2021, the economy grew by 0.4 % during the 

first quarter compared to the previous 

quarter. 

 To about US$ 211.7 billion (8% of GDP), spent on measures 

include health insurance, health supplies, social security, tax 

payments for companies and accelerated refund of tax credits, 

support for wages of workers, direct financial support for 

microenterprises, postponement of rent and utility payments, 

extension of expiring unemployment benefits until the end of the 

lockdown etc. 

5. Turkey 

 GDP contracted by 10% y-o-y in Q2, but 

with a strong rebound in Q3, growth in 2020 

as a whole was +1.8% 

 Amount to US$ 74 billion (12.7% of GDP) spend on measures 

include loan guarantees to firms and households, tax deferrals for 

businesses, equity injections into public banks, VAT has been 

reduced on food commodities, a nationwide ban on employee 

layoffs was in force until mid-May 2021 and short-term work 

allowance system for all sectors was also extended through June, 

as was the ban on layoffs, etc.,  

 

https://www.thequint.com/author/1259057/akanksha-khullar
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The FAO has suggested ensuring staple food availability on the basis of priority and the food products to be transported to 

demanding regions by minimizing restrictions on trade during the pandemic (FAO 2020b; WHO/FAO 2020). Further, (i) the 

specific recommendations including social protection along with emergency food assistance programs need to be expanded to 

keep people stay at home during the lockdown period. (ii) The instant payment support with the help of e-commerce can help 

the farmers to continue the agricultural practices during a state of emergency. 

 

9. Importance of IT in agriculture 
 

The information technology platform can help to communicate and share Covid-19 medication measures including protocols, 

research findings, news, which was found useful in one place of the world to the other. Local, national and international 

organizations are adopted social media and television platforms efficiently towards curbing the impact of the pandemic. Also, 

social media and networks system facilitates collective action, permit knowledge diffusion and encourage social support for 

households and communities (Rockenbauch and Sakdapolrak 2017; Ceylan and Ozkan 2020a). Also, the IT platform has become 

a key actor in all the sectors including food and agricultural marketing.  It has been steadily growing since the late 2000s and has 

now become significant market power and spread across the countries.  

 

In recent years, the online food retailing sector has increasingly attracted scholarly attention, although a comprehensive 

understanding of the sector has not been achieved (De Reuver et al. 2018). For instance, the percentage of individuals purchasing 

food or groceries in the previous 12 months has increased from 5% to 15% in Europe (Eurostat 2019). In the European Union, 

overall total retail sales decreased by 17.9% however, the sales through mail orders / the Internet increased by 30% from April 

2019 to 2020 (OECD 2020b). During this pandemic, in-store shopping in a grocery store would be supposed to be a risk, although 

consumer buying preference shifted to e-commerce / online shopping (Baker et al. 2020; Brick Meets Click 2020; Grashuis et 

al. 2020). The e-commerce and online delivery industry have been grown exponentially in many countries (Hobbs 2020; 

Information Resources Inc. 2020; Ceylan and Ozkan 2020b)). Hence, (i) to provide incentives to adopt digital technologies viz., 

mobile applications, social media platforms, drones, robots, television, and associated technologies to overcome the pandemic 

impacts. (ii) Also, it is important to quickly deploy these technologies in the communication, logistics, healthcare and other 

related sectors.  

 

10. Conclusions  
 

The Covid-19 outbreak is an unexpected challenge to the global health system. It was not purely a health issue, as to the disaster 

of millions of people around the world; the pandemic was a shattering event for economics, food securities, government policies, 

world trade and financial markets. Furthermore, covid-19 complex consequences targeted economically vulnerable communities 

across the world in impulsive ways, which require a better understanding, mitigation and coping strategies to overcome the 

consequences. 

 

The major hazards to food security because of reduced household incomes combined with higher retail prices impose the 

consumer to cut down on the quantity and quality of food consumption. The important actions are necessary to keep the 

agricultural sector and supply chains working smoothly: (I) To sustain the demand for agricultural commodities, investments in 

transports and logistics must be improved with a wide network in the developing countries. (II) Digital marketing and the e-

commerce industry need to be exhilarated with appropriate guidelines and incentives. (III) Small and medium enterprises 

working with raw materials for agriculture and allied sector also need special consideration so that the rural economy doesn’t 

collapse. (IV) To avoid the scarcity of farm labour-policies must facilitate the availability of machinery through state and block 

bodies including Farmer Producer Organizations (FPOs) or custom hiring centres (CHCs) with appropriate incentives. (V) 

Vulnerable individual and communities including landless labourers, wage earners, migrant labourers and small farmers have 

been supported with free food grains; foods items, cooking gas and cash incentives.  

 

To date, in many countries, food accessibility is severely affected followed by its availability compared with other food 

security dimensions. In the long run or post-pandemic era, food availability could be severely impacted if necessary action has 

not been taken by the concerned bodies. The governments must promptly plan to enhance food production by providing access 

to finance for the farmers and the low-income households to ensure economic activity. Also local markets need to structure 

adequate conditions for storing the products during the marketing, and the consumers are also recommended to apply cold storage 

at favourable conditions for preventing losses. 
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